In this note, a proof of the Riemann hypothesis is presented. We may infer from the nature of the proof that the reason the hypothesis has stood unsolved so long has been lack of a method to express ζ(s) with ℜ(s) = 1 2 + a and 0 < a < 1 2
Introduction
valid for all s ∈ C. We shall prove the following theorem which is necessary to investigate ζ(s) for ℜ(s) > 1 2 . Theorem 1. If 0 < a < 1 2 , then for every positive real number t, then
where E(a, t) is a nonzero complex-valued function.
Theorem 1 can be used to easily show a contradiction under the assumption that there exists a nontrival zero with its real part not equal to But this implies that the left side of (2) can be zero, in which case the function
must have been zero for some t, which is contradictory to the statement of Theorem 1. Note that we do not need to investigate the case − 1 2 < a < 0, because the case 0 < a < 
Proof of Theorem 1
In (1)
S(a, t) = 2(2π)
We use the following trigonometric identity sin(x + y) = sin(x) cos(y) + cos(x) sin(y), and have
Dividing both sides by cos( πa 2 ) cos πq 2 S(a, t), we get ζ
The tangent function of complex numbers [3, pp. 195 ] is tan(x + iy) = sin(2x) + i sinh(2y) cos(2x) + cosh(2y) .
Hence, we can write
or taking the absolute value,
But it is easy to show that for any real number y,
This shows that for all 0 < a < 1 2 , the strict inequality
which is valid for any positive real number t, must hold. Taking the absolute values of both sides in (3), we get, by (4),
where E(a, t) = 1 cos( 
